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1. WRPoSE. This  advisory c i r c u l a r  (AC) p rovides  methods acceptable to  t h e  
Administrator f o r  showing compliance with the  hand f i r e  ex t inguisher  provis ions  
i n  P a r t s  25, 29, 91, 121, 125, 127, and 135 of t h e  Federal Aviation Regulations 
(FAR), and provides  updated genera l  informat ion. In  addi t  ion, t he  i n f o m t  ion 
i n  t h i s  AC is considered acceptable f o r  use by t h e  cwners/operators of -11 
a i r c r a f t .  

2. FOCUS. Changes made to  SOYE? of the  FAR r e q u i r e m n t s  f o r  hand f i r e  
ex t ingu i she r s  used i n  a i r c r a f t  are of utmost concern to both a i r c r a f t  wners/ 
ope ra to r s  and av ia t ion  maintenance agencies.  Recent advancements i n  f i r e  
f i g h t i n g  technology and the p r o l i f e r a t i o n  of approved hand-held ex t ingu i she r  
models conta in ing  Halon 1211, U01 ,  and combinations of the  t w o ,  r equ i r e  t h a t  
t h i s  AC he updated. 

3 .  CANCELLATION. AC 20-42R, Hand F i re  Extinguishers  f o r  Use i n  A i r c r a f t ,  
da ted  August 25, 1982, is canceled. 

4 .  RELATED FAR SECTIONS AND CODE OF FEDERAL REGULATIONS (CFR). 

a.  FAR 21.305. 

b.  FAR 23.561. 

c. FAR 25.561; 25.851. 

d .  FAR 27.561, 

e.  FAR 29.561; 29.851; 29.853(e) and (£1. 

f .  FAR 91.193(c). 

h. FAR 125.119(b) and (c). 

i. FAR 127.107(c). 

j. FAR U5.155. 

k.  T i t l e  46  and 49 of  t h e  CFR. 



5. DEFINITIONS. 

Halon. A s h o r t  de r iva t ion  f o r  "halogenated hydrocarbon I' whose chemical a. - 
s t r u c t u r e  is i d e n t i f i e d  as a fou r  d i g i t  number represent ing ,  r e s p e c t i v e l y ,  the  
number of carbon, f l uo r ine ,  ch lo r ine ,  and brcmine atom present  i n  one m l e c u l e .  
Halon f i r e  ex t inguish ing  agents  approved f o r  use include Halon 1211, Halon 
U 0 1 ,  and a comhinat ion  of t h e  t w o  (Halon l 2 l l / l 3 O l ) .  Roth are l i q u i f i e d  gases  
and t y p i f i e d  "c lean  a w n t s , "  leaving no aqent  r e s idue  a f t e r  d i scharge .  
Halons e x t  ing-tlish f i r e  & chemically i n t e r r u p t i n g  t h e  a m b u s t  ion cha in  r eac t  ion 
r a t h e r  than  by phys i ca l ly  smothering. 

b . Halon 1211. The chemical name is h rcmoch lo rd i  f luorcxrethane , 
CRSlF2 .  Halon 1211 is a rmlt  ipurpose , Class  A ,  R ,  C r a t e d  agent e f f e c t i v e  
a g a i n s t  f l a m h l e  l i q u i d  f i r e s .  W e  to its r e l a t i v e l y  high t o i l i n g  p o i n t  
(-4 OC/+25OF), Halon 1211 discharges as an 85 percent  l i q u i d  stream o f f e r i n g  
long  agen t  throw range. 

c . Halon 13 01. The chemical m is brcxnotrif luorcxnethane , CRrn . 
Halon 1301 is r e c q n i z e d  a s  an agent having C las s  A, BI C c a p a b i l i t y  i n  t o t a l  
f lorxlinq s y s t e m ;  h m e m r ,  Halon l.301 o f f e r s  l imi t ed  Class  A c a p a b i l i t y  when 
u . s d  i n  por tab le  f i r e  ex t inguishers .  

d .  Hand F i r e  Ext inguisher  ( A i r c r a f t  Hand F i r e  Ext inguisher/Portahle  F i r e  
Ex t ingu i she r ) .  An approved, po r t ah l e  f i r e  e x t i n g u i s h e r  a s  ou t l i ned  i n  
paragraph  6 of t h i s  AC, which can ke used tw a i r c r a f t  occupants to  cor?bat 
a c c e s s i b l e ,  i n c i p i e n t ,  o n - b a r d  f i r e s .  

6. APPFOVED HAND FIRE FXTIKUISHERS. Hand f i r e  ext. inguishers  a r e  acceptab le  
under  FAR Sect ions 2 5 . 8 5 1 ( a ) ( l ) ,  29.851(a)(1) ,  121.309(c) ,  127.107(c) and 
135.155 i f  they have keen approved i n  accordance with FAR 21 , Sect ion 21.305. 
I n  accordance wi th  Sec t ion  21.305(d) of t h e  FAR t h e  Federal  Aviat ion 
Adminis t ra t  ion (FAA) accepts  hand f i r e  e x t  i nqu i she r s  approved ky Underwri ters  ' 
Labora to r i e s ,  Inc . ,  Factory Mutual %search Corp., o r  approved hj t he  
U.S. Coast  Guard under  T i t l e  4 6  of  t h e  CFR f o r  use i n  a i r c r a f t .  Although 
P a r t s  91 and 125 do  not requi re  FAA approval of hand f i r e  ex t ingu i she r s ,  t he  
informat ion  i n  t h i s  AC is considered acceptable  f o r  use by P a r t s  91 and 125 
o p e r a t o r s .  @erators of ncntransport  category a i r c r a f t  should b e c m  f b i l i a r  
w i th  t h e  informat ion i n  t h i s  AC and t h e  precaut ions  l i s t e d  i n  paragraph 8f f o r  
the  d i f f e r e n t  t ypes  of f i r e  ex t inguishers .  I n  add i t i on ,  the  r e c m n d a t i o n s  of 
t h e  ext i n p i s h e r  n n u f a c t u r e r  should he considered. 

7. DISCUSSION. 

a. TJqxs of  F i r e s .  To properly select an  appropr i a t e  ex t ingu i she r  f o r  use 
i n  a n  a i r c r a f t ,  it is r e c o m n d e d  t h a t  cons idera t ion  k~ given to  t h e  fol lowing 
classes of f i r e s  (as defined i n  t h e  National F i r e  p ro t ec t ion  Assoc ia t ion  (NFPA) 
S tandard  10)  t h a t  are l i k e l y  to occur: 

(1) Class  A .  F i r e s  i n  ord inary  combustible m t e r i a l s ,  such as wood, 
c l o t h ,  paper,  rubber ,  and p l a s t i c s  f o r  which t h e  quenching and cool ing  e f f e c t s  
of q u a n t i t i e s  of water ,  or of s o l u t i o n s  conta in ing  a la rge  percentage of water,  
a r e  of  p r i m  importance. 

Par 5 



( 2 )  C l a s s  R. F i r e s  i n  f l ammble  l i q u i d s ,  oils, g reases ,  t a r s ,  o i l  
base pa in t s ,  l acquers ,  and flamnable gases f o r  which ex t inguish ing  agents  
having a blanket  e f f e c t  are e s s e n t i a l .  

( 3 )  C l a s s  C. F i r e s  which involve energized electrical e q u i p n t  and 
where t h e  e l e c t r i c a l  nonconductivity of t h e  ex t inguish ing  m d i a  is of 
importance . 

(4 ) C l a s s  D. F i r e s  which involve c u n k ~ ~ s t  i b l e  mtals, such as 
magnesium, t i t an ium,  zirconium, sodium, l i th ium,  and potassium, and r equ i r e  
ex t inguish ing  agen t s  of the dry powder types .  'Ihe recamendat ions  of t h e  
manufacturer f o r  use of those e x t i n g u i s h e r s  should be followed because of t h e  
poss ib l e  chemical r e a c t i o n ' b t w e e n  t h e  tu rn ing  xretal and t h e  ex t inguish ing  
agent .  

h. Ext inguishing Agents Appropriate f o r  T&es of  F i r e s .  ?he fol lowing 
ex t inguish ing  agen t s  are r e c o m n d e d ,  as appropr ia te ,  f o r  use m t h e  t ypes  of 
f i r e s  s p e c i f i e d  below and as def ined  i n  paragraph 7a of t h i s  AC: 

(1 ) Carbon Dioxide - C l a s s  R or C, 

( 2 )  Water - Class  A. 

( 3 )  Dry Chemicals - Class A, R ,  or C. 

(4 ) Halogenated Hydrocarbons - Class  A, R, or C. 

( 5 )  Spec ia l i zed  Dry Pawder - Class  D. 

NOTE: Only " a l l  purpose" or A, R, C d ry  chemical p d e r  ex t ingu i she r s  - 
con ta in ing  m n m n i u m  phosphate have a UL Class  A,  R, C r a t i n g ;  
a l l  o t h e r  p d e r s  have a C las s  B, C r a t i n g  only. 

c. Nwra l  Ratinqs. Nwrals  are used with the i den t i fy ing  letters f o r  
ex t inqu i she r s  labe led  f o r  Class  A and C las s  R f i r e s .  ?he "numeral" i n d i c a t e s  
t h e  r e l a t i v e  ex t ingu i sh ing  e f f e c t i v e n e s s  of the  device on a given s i z e  f i r e  
which is dependent on t h e  agent,  t h e  capac i ty  of t h e  device,  discharge tims, 
and design f e a t u r e s .  For exa~lp le ,  a n  ex t ingu i she r  r a t e d  as 4A should ex t ingu i sh  
a b u t  t w i c e  as m c h  Class A f i r e  as a 2A r a t e d  ex t inguisher .  A 2 1/2-gallon 
water  ex t ingu i she r  is r a t e d  2A. On an  ex t ingu i she r  r a t ed  f o r  Class  R f i r e s ,  
t h e  numeral r a t i n g  precedes the letter "R", N m r a l  r a t i n g s  are not used f o r  
ex t ingu i she r s  labe led  f o r  Class C or D f i r e s .  Ext inguishers  t h a t  a r e  e f f e c t i v e  
on  mre than  one c l a s s  of f i r e s  have r m l t i p l e  "numeral-letter" and "letter" 
c l a s s i f i c a t i o n s  a d  r a t i n g s ;  f o r  example, 5R:C. 

d .  Halogenated Fgents.  For hand f i r e  ex t ingu i she r s  emplaying halogenated 
agents ,  only Halon 1211, U01,  or mixtures  of t he  two should be used. ?he 
following M i l i t a r y  Spec i f i ca t ions  cover  t h e  r e q u i r e m n t s  f o r  halogenated 
aqents:  

(1) Halon 1211 should met t h e  requirements of Mi l i t a ry  S p e c i f i c a t i o n  
MIL-R-3874 1. 
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( 2 )  Halon I301 should meet t h e  r equ i r e ren t s  of Military S p e c i f i c a t i o n  
MIL-M-12218C. 

e. Halon 1211 Extinguishers .  

(1) For occupied spaces  on a i r c r a f t ,  Halon 1211 e x t i n g u i s h e r s  should 
not  be less than  2 1/2 pounds (1.2 kg)  capac i ty .  These ex t ingu i she r s  should 
have a m i n i m  58:C r a t i n g ;  not  less than  8 seconds e f f e c t i v e  discharge t im; 
not  less than  a 10-foot (3 n) range; and m y  be equipped w i t h  a discharge hose, 

( 2 )  For occupied spaces  on small  a i r c r a f t  m l y ,  wi th  a m x i m  
c e r t i f i c a t e d  occupant capaci ty of cne to f o u r  persons, including t h e  p i l o t ,  a 
Halon 1211 e x t i n g u i s h e r  m y  be used as an cp t ion  i n  place of t h e  r e c m n d e d  
Halon I30 1 ex t ingu i she r .  

(3 ) For acces s ib l e  cargo  cor rpar tmnts  of ccnbinat ion  passenger/cargo 
a i r c r a f t  and cargo a i r c r a f t ,  Halon 1211 ex t ingu i she r s  should not be less than  
13 pounds (5.9 kg)  capac i typ  and h a w  a minimum 2A, 40R:C r a t i n g .  

t4 ) I f  Halon 1211 ex t ingu i she r s  a r e  i n s t a l l e d  i n  a nonvent i la ted , 
passenger-occupied cornpartrent, and t h e  cornpartrent cannot he vented, and t h e  
occupants cannot leave  i f  t he  ex t ingu i she r s  are discharged, then  t h e  t o t a l  
Halon 1211 agent a v a i l a b l e  £ran a l l  t h e  ex t ingu i she r s  should not be capable of 
producing a concent ra t ion  greater t h a n -  2 percent  hy v o l m  at  l B ° F  (4g°C) i n  
t h e  cxffnpartmnt. For  compartments where e g r e s s  is poss ib le  w i th in  cxle minute, 
t h e  m x i m m  des ign  concent ra t ion  can be 4 percent  by volute .  For w n t  i l a t e d  
c a n p a r t m n t s  t h e  gu ide l ines  i n  paragraph 8 f ( S )  of  t h i s  AC can  be used. 

(5) Halon 1211 ex t ingu i she r s  have t h e i r  g r e a t e s t  e f f e c t i v e n e s s  on 
C l a s s  R and C f i r e s .  Ext inguishers  with 9 pounds (4 kg) or greater capaci ty 
a r e  also r a t e d  f o r  C la s s  A f i r e s .  Ext inguishers  with a capac i ty  of less than  
9 pounds (4 kg ) ,  a l though not r a t e d  f o r  use m Clas s  A f i r e s ,  have been shown 
t o  be e f f e c t i v e  i n  ext i rguish ing  s u r f a c e  C l a s s  A f i r e s .  & t a i l e d  information 
on Halon 1211 agent c h a r a c t e r i s t i c s ,  concen t r a t  ion requi renents ,  h e a l t h  
hazards,  and ex t inguish ing  l i m i t a t i o n s  my hs found i n  NFPA Standard 12R, Halon 
1211 F i r e  Ext inguishing Sys t em.  

( 6 )  Halon 1211 ex t ingu i she r s  of less than 9 pounds (4 kg) capac i ty  are 
not  always furn ished  wi th  a d ischarge  hose. However, f o r  access to underseat ,  
overhead, and o t h e r  d i f f i c u l t  to reach loca t  ions,  cons idera t  ion should be 
g i w n  to  us ing  ex t ingu i she r s  equipped wi th  a discharge hose of a m i n i m  length  
o f  12 inches (304 m). An ex t ingu i she r  w i th  a discharge hose is mre l i k e l y  to 
r e s u l t  i n  t h e  ex t ingu i she r  being proper ly  he ld  i n  an upr ight  pos i t i on  during 
use.  

f .  Halon I301 Extinquishers.  

(1) For occupied spaces  cn a i r c r a f t ,  Halon I301 ex t ingu i she r s  should 
have a minimum 2B:C r a t i n g ,  arid should have a n  e f f e c t i v e  discharge t ime of not 
less than  8 seconds. 
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( 2 )  I f  Halon U 0 1  ex t ingu i she r s  are i n s t a l l e d  i n  a nonvent i la ted,  
passenger-occupied a m p a r t r e n t ,  and t h e  ccmpartment cannot he vented, and t h e  
occupants cannot leave i f  t h e  ex t ingu i she r s  are discharged,  then the  t o t a l  
Halon I301 agent ava i l ab l e  f r m  a l l  the ex t ingu i she r s  should not be capable of 
producing a  concentrat ion g r e a t e r  than 5 percent  ty volume a t  l B ° F  (4 g°C) i n  
t h e  campartmnt.  For ccmpartments where e g r e s s  is poss ib l e  w i th in  me minute, 
t h e  m x i m  design ooncentrat ion can ke 10 percent  v o l w  . For w n t  i l a t e d  
compartmnts  t he  gu ide l ines  i n  paragraph 8 f ( 5 )  of  t h i s  AC can he used. 

(3  ) Halon I301 ex t ingu i she r s  are e f f e c t i v e  on Class  R and C f i r e s .  
Halon I301 ex t ingu i she r s  are not ra ted  f o r  C la s s  A f i r e s  at t h i s  time. 
& t a i l e d  information m Halon I301 agent c h a r a c t e r i s t i c s ,  concent ra t ion  
requirements,  hea l th  hazards,  and ex t inguish ing  l i m i t a t i o n s  m y  be found i n  
NFPA Standard 12A, Halon I301 F i r e  Extinquishing Systems. 

( 4 )  For occupied spaces  on s w i l l  a i r c r a f t  where neat s t a t e  
(undecomposed) halon concent ra t ions  w i l l  be approaching allowable l i m i t s ,  
Halon I301 is t h e  halogenated agent of choice f o r  t h e  fol lowing reasons: 

( a )  Roth Halon 1211 and Halon I301 d e c v s e  when exposed to  
f l a w  producing t o x i c  products  of decomposition. Halon 1211 produces sore 
decomposition products  which are not produced by Halon DO1 and is, t h e r e f o r e ,  
also ams ide red  mre t o x i c  i n  t h e  deccmposed s t a t e .  

( b )  Health and s a f e t y  advantages associated wi th  similar v o l m  
occupied spaces on larger a i r c r a f t  ( f l i g h t  decks)  d o  not  usua l ly  e x i s t  f o r  t h e  
sma l l e r  a i r c r a f t .  These advantages a r e  a  f o r a d  v e n t i l a t i o n  system, ava i l a -  
b i l i t y  of oxygen m s k s ,  and a v a i l a b i l i t y  of a  second ind iv idua l  capable of 
f l y i n g  t h e  a i r c r a f t .  

g .  Location and Mounting of Hand F i r e  Ext inguishers  i n  Passenger 
Compartments. I t  is acceptable  to install f i r e  ex t ingu i she r s  i n  passenger 
compartments according t o  t he  following c r i t e r i a :  

(1) I n  p n e r a l ,  locate hand f i r e  ex t ingu i she r s  adjacent  to  t h e  
hazardous area ( i .e . , g a l l e y s ,  access ib le  baggage or cargo compartments, 
electical equipmnt  racks, etc.) they a r e  intended to  p r o t e c t .  

( 2 )  I f  no c l e a r l y  defined hazardous a rea  e x i s t s ,  locate the  hand f i r e  
ex t ingu i she r s  as follows: 

( a )  When cne ex t ingu i she r  is used, l o c a t e  it a t  t h e  f l i g h t  
a t t e n d a n t ' s  s t a t i o n  or, where no f l i g h t  a t t endan t  is required,  locate t h e  
ex t ingu i she r  at t h e  passenger entrance door. 

( b )  When t w o  or mre ex t ingu i she r s  a r e  used, l o c a t e  me at each 
end of t h e  passenger compartment and space t h e  remainder uniformly wi th in  t h e  
cab in  a rea .  

(3  ) Mount hand f i r e  ex t ingu i she r s  so t h a t  they are readi ly  ava i l ab l e .  
I f  they a re  not v i s i b l e  i n  t h e i r  munted p o s i t i o n ,  a  placard (with letters a t  
l e a s t  3/R-inch high)  m y  be used to ind ica t e  t h e i r  loca t ion .  
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( a )  Due to  t h e  weight of hand f i r e  e x t i q u i s h e r s ,  t h e  a i r c r a f t  
s t r u c t u r e  and e x t i n g u i s h e r  m u n t i n g  b racke t s  should be capable of withstanding 
t h e  i n e r t i a  forces  requi red  i n  Sec t ions  23.561, 25.561, 27.561, and 29.561 of  
t h e  Federa l  Aviat.ion Regulations,  with t h e  hand f i r e  e x t i n g u i s h e r  i n s t a l l e d .  

( h )  The weight of t h e  hand f i r e  e x t i n g u i s h e r  and its m u n t i n g  
bracke t  should be added to  the a i r c r a f t  empty w i g h t  and a ,mw empty w i g h t  
c e n t e r  of grav i ty  axnputed. 

( 4 )  F i r e  e x t i n g u i s h e r  s e l e c t i o n  should be made wi th  regard to t h e  type  
of  f i r e  hazard (C las s  A, R, C, or D) t o  he encountered. If  ex t ingu i she r s  
intended f o r  d i f f e r e n t  classes of f i r e  are grouped toge the r ,  t h e i r  intended use  
should be marked conspicuously to a i d  i n  t h e  choice of t h e  proper  ex t ingu i she r  
a t  t h e  time of t h e  f i r e .  

h.  Location and Mounting of Hand F i r e  Ext inguishers  i n  .Small S ingle  Engine 
and Multiengine A i r c r a f t .  

(1) Locate hand f i r e  ex t ingu i she r s  .so t h a t  they are e a s i l y  acces s ib l e  
t o  t h e  f l igh tcrew and t h e  passengers.  

( 2 )  Hand f i r e  ex t ingu i she r s  should not  kz allowed to lie loose cn 
she lves  or sea ts .  F i r e  ex t ingu i she r s  and muntinq bracke ts  should be proper ly  
mounted to  the  a i r f r a m  s t r u c t u r e  capable of withstanding t h e  i r e r t i a  fo rces  
requi red  by the  FAR .Sect ions  l i s t e d  i n  paragraph 7g(3 ) ( a  1 of  t h i s  AC. 

-L 

8 . GENERAL INFORWTION . 
a .  Extinguishinq w e n t  Toxici tx .  Since t h e  t o x i c i t y  groupings of var ious  

f i r e  ex t inguish ing  agen t s  a r e  no longer  considered v a l i d  conparis ions,  the 
Underwri ters '  I a b r a t o r i e s ,  Inc.,  c l a s s i f i c a t i o n  of comparative l i f e  hazards of 
va r ious  chemicals has  been e l imina ted .  

h. Corrosion by Extinguishinq Aqents. Carbon d ioxide  is not cor ros ive  
and w i l l  have no damaging e f f e c t  o t h e r  t han  co ld  shock e f f e c t  m e r a m i c  
e l e c t r o n i c  components. Water i t s e l f  is not co r ros ive ,  but  m y  be mndered 
c o r r o s i v e  by the  a d d i t i o n  of a n t i f r e e z e  s o l u t i o n s .  Various dry  chemical agen t s  
a r e  cor ros ive  t o  mst s e n s i t i v e  e l e c t r o n i c  components and i n s t r m n t s .  

c. Winterized Hand F i r e  Ext inguishers .  Hand f i r e  ex t ingu i she r s  may be 
win te r i zed  down to a -65OF (-54OC). Ext inguishers  conta in ing  p l a i n  water only  
can  be protec ted  to  temperatures as l o w  as -40°F (-40°C) by t h e  add i t i on  of an 
a n t i f r e e z e  s t i p u l a t e d  on t h e  ex t ingu i she r  m p l a t e .  S a w  ex t ingu i she r s  t h a t  
use n i t rogen  as an e x p e l l e n t  gas r a t h e r  t han  c a r b n  dioxide a m  approved or 
l i s t e d  f o r  temperatures  as low as -65°F (-54OC). 

d . Factory Sea led  ( "Disposable q p e "  F i r e  Ext inguishers  . Disposable type  
f i r e  ex t inqu i she r s  should be maintained and i n s w c t e d  i n  accordance wi th  t h e  
narreplate i n s t r u c t  ions .  

(1 Nonre f i l l ab l e  disposable  f i r e  e x t i n g u i s h e r s  have p l a s t i c  d i scharge  
heads i n s t a l l e d .  Cam should be exe rc i sed  i n  t h e  loca t ion  of this type  of f i r e  
e x t i n g u i s h e r  t o  eliminate damage. 
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(2 )  Nonre f i l l ab l e  d isposable  f i r e  e x t i n g u i s h e r s  are exempt from t h e  
pe r iod ic  h y d r o s t a t i c  test r e q u i r e m n t s .  

( 3 )  These type of f i r e  ex t ingu i she r s  are n o m l l y  charged wi th  a dry 
chemical e x t i n g u i s h i q  agent and h a m  t h e  sane fogging e f f e c t  and chemical 
reac t ion  a s  s tandard  dry chemical f i r e  ex t ingu i she r s .  

Advantages of  Using Haloqenated Fqent ~ x t i n ~ u i s h e r s .  

(1) Halon 1211, Halon U01 ,  or 1211/U01 is s i m i l a r  to C02 i n  t h a t  
it is s u i t a b l e  f o r  use i n  m l d  weather and l e a v e s  no residue.  

( 2 )  Halon 1211, Halon I301, or 1211/U01 is t h r e e  times a s  e f f e c t i v e  
as a C02 ex t ingu i she r  having equa l  weight of agent .  

( 3 )  Halon 1211 is a l i que f i ed  gas  which leaves t h e  i n  a s t ream 
t h a t  is about 85 percent  l i q u i d  and 15  percent  gas .  This  gives the agent  a 
range of 9-to-15 f e e t  and o f f e r s  s i g n i f i c a n t  advantages i n  f i g h t i n g  f i r e s  i n  
l a rge  a i r c r a f t  cabins.  Halon I301 is gaseous upon d ischarge  and has a mre 
l imi ted  throw range. Mixtures of Halon 1211 and Halon I301 have d ischarge  
c h a r a c t e r i s t i c s  dependent on the annpnen t  weight ratio. 

(4  ) Recause it is a gas,  at normal temperatures ,  Halon 1211, 
Halon 1301, or 1211/U01 l eaves  no chemical r e s i d u e  behind to  contaminate or 
corrde a i r c r a f t  p a r t s  o r  su r f aces .  

( 5 )  Other  advantages of Halon 1211, Halon U O l ,  or 1211/U01 are 
lower cold shock c h a r a c t e r i s t i c s  on e l e c t r o n i c  equipment, no degradat ion of 
v i s u a l  acu i ty ,  and lower pressure .  

f . Precaut ions.  

(1) Dry chemical ex t inguish ing  agents  when discharged i n  crew 
canpa r tmnt s  or confined areas may cause s e r i o u s  i r i p a i m n t  t o  v i s i b i l i t y .  
I n  addi t ion ,  they  may cause t e w r a r y  breathing d i f f i c u l t y  during and 
i m d i a t e l y  a f  ter discharge.  

( 2 )  T e s t s  i nd ica t e  t h a t  human exposure to  high levels of Halon vapors  
may r e s u l t  i n  d i zz ines s ,  impaired coordinat ion,  and reduced r e n t a l  sharpness .  
Exposure to n a t u r a l  agents  is genera l ly  of less concern than  is exposure to  the  
decomposition products.  Exposure to  undecorrrposed halogenated agents  may 
produce va r i ed  c e n t r a l  nervous system e f f e c t s  depending upon exposure 
concentrat ion and tine. Halogenated agents  w i l l  also &compose i n t o  mre t o x i c  
products when subjected to  flame or hot s u r f a c e s  at approximately 900°F 
(4  8Z0C). However, unnecessary exposure of personnel  to  e i t h e r  t he  n a t u r a l  
agent o r  to t h e  decomposition products  should he avoided. he deconposi t ion 
products of t h e  Halon have a c h a r a c t e r i s t i c  sha rp ,  a c r i d  odor, and an  eye  
i r r i t a t i n g  e f f e c t ,  even i n  concent ra t ions  of only a few p a r t s  pe r  mi l l i on .  
Generally, decomposition products  frcm t h e  f i r e  i t s e l f ,  e spec i a l ly  carhon 
monoxide, m k e ,  hea t ,  and oxygen deple t ion ,  create a greater hazard than  t h e  
thermal decomposition products  of Halon. .See NFPA Standard 1224, Halon 1301 
F i r e  Extinguishing S y s t e m ,  and NFPA Standard 12l3, Halon 1211 F i r e  
Extinguishing S y s t e m ,  f o r  mre d e t a i l e d  informat ion. 
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NOTE: Never d ischarge  Halon 1211 m Class  D (hurning m t a l )  f i r e s .  

( 3 )  Under m v e n t i l a t e d  condi t ions ,  Underwri ters '  Laborator ies ,  Inc. ,  
recormends t h a t  t h e  maxinun c o n a m t r a t  ion of Halon 1211 not exceed 2 percent  i n  
an  enc losu re ,  a d  t h e  mxirmm concent ra t ion  of Halon U 0 1  not exceed 5 percent .  
For sea- leve l  a l t i t u d e  a d  a temperature of 1m OF (4  8.9OC1, t he  cornpartrent 
volume i n  cubic  f e e t  t h a t  w i l l  r e s u l t  i n  t h e s e  concerkrat ions,  f o r  a g iven  
weight of agent ,  is found by mult ip ly ing  t h e  agent charge weight i n  pounds by 
124 .7 i n  t h e  case of Halon 1211, and by 52.6 i n  t h e  case of U01. 

(4 ) Carbon dioxide ex t ingu i shes  f i r e  by teducing t h e  concent ra t ion  of 
oxygen and/or t h e  gaseous phase of t h e  f u e l  i n  t h e  a i r  to t h e  point  where 
canbust ion s tops .  Carbon d ioxide  w i l l  not support  l i f e  when used i n  s u f f i c i e n t  
concent ra t ion  to ex t ingu i sh  a f i r e ,  and it should not be used i n  hab i t a t ed ,  
n o n v m t i l a t e d  a i r c r a f t  m p a r t r n e n t s .  Due to  oxygen def ic iency ,  prolonged 
occupancy can produce unamsciousness  and dea th  a t  h igher  concent ra t ions .  A 
concent ra t  ion of 9 precent  is about a l l  mst persons can withstand wi thout  
l o s ing  consciousness  w i th in  a few minutes.  A t  concent ra t  i ons  above 9 pe rcen t ,  
occupants would q u i c k l y  lose consciousness.  At concent ra t  ions  of about X) 
percent ,  dea th  would fo l low i n  about 20-to-30 minutes,  un less  t he  v i c t im  w a s  
remved to  a source of f r e s h  air. f NFPA Standard 12, Appendix A) . 
Carbon d ioxide  nust k a t  a 34 percent  concent ra t ion  to  e f f e c t i v e l y  ex t ingu i sh  
a gaso l ine  f i r e .  

( 5 )  For v e n t i l a t e d  compartments, t h e  nornographs shown i n  Appendix 1, 
Figures  1, 2, and 3 of  t h i s  AC can k used to  f i n d  s a f e  ex t inguisher  s i z e s  when 
canpa r t r en t  mlum and v e n t i l a t i o n  rates a r e  knawn. The nomographs are based 
on al lowable cbses of  4 p e r e n t  n inu te s ,  10 percent  minutes,  and 25 percent  
minutes f o r  Halon 1211, Halon U01,  and C02 r e spec t ive ly .  Because of t h e  
e f f e c t  of C02 on human r e s p i r a t i o n  rate, the  al lowable C02 would have 
t o  be reduced hy a f a c t o r  of s i x  from t h e  amount allowed hy the  C02 
n q r a p h  to  reduce changes i n  human r e s p i r a t i o n  rates. The Halon 1211 and 
1301 nomographs a r e  e n t i r e l y  cons i s t en t  with recognized s tandards.  I f  
ex t ingu i she r s  l a r g e r  t han  those  ind ica ted  by t h e  s e l e c t e d  namgraphs are 
i n s t a l l e d ,  use of p r o t e c t i v e  brea th ing  equiprent  should be considered. These 
nomographs a r e  e s s e n t i a l l y  f o r  a i r c r a f t  f o r  which rates a r e  con t ro l l ab l e  and 
knmn. To use a s e l e c t e d  n q r a p h ,  extend a s t r a i g h t  l i n e  across  t he  t h r e e  
v e r t i c a l  scales, c r o s s i n g  t h e  a i r  change and compartment v o l m  s c a l e s  a t  t h e  
f i g u r e s  app ropr i a t e  f o r  t h e  a i r c r a f t ,  a d  c ros s ing  t h e  agent s ca l e  a t  weight 
app ropr i a t e  f o r  t h a t  air change tire and volume. 

( 6 )  Ext inguishers  conta in ing  a given weight of a mixture of Halon 1211 
and I301 should be t r e a t e d  as i f  t h e  t o t a l  agent  weight were completely 
Halon 1211 i n  terms of q u a n t i t a t i v e  gu ide l ines  c i t e d  i n  paragraphs 7e (4 1, 7e ( 5 ) ,  
8f (3  1, and 8f  ( 5 )  of  t h i s  AC. For a l l  a i r c r a f t  a p p l i c a t i o n s  i n  hab i t a t ed  
campar twnts ,  Halon 1211, 1301, and mixtures  of t h e  t w o  should ke agents  of 
choice as compared to  C02. 
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Helpful Hints.  

(1) Rest  r z s u l t s  i n  f i r e  f i g h t i n g  are genera l ly  obtained by a t t ack ing  
t h e  hase of t h e  f i r e  a t  t h e  near  edge of the f i r e  and progressing toward t h e  
hack of t he  f i r e  t y  moving t h e  f i r e  ex t ingu i she r  nozzle rap id ly  wi th  a 
s ide-to-side sweeping mt ion. 

( 2) The e f f e c t i v e  d ischarge  time of mst hand-held f i r e  ex t ingu i she r s  
ranges from 8-to-25 seconds depending on t h e  capac i ty  and type of t h e  
ex t inguisher .  rXle to t h i s  r e l a t i v e l y  s h o r t  e f f e c t i v e  tire span, t h e  proper  
s e l e c t i o n  and use  of t he  f i r e  ex t ingu i she r  rmst  k wide without delay.  

( 3 )  Care rmst be taken not to d i r e c t  t h e  i n i t i a l  discharge a t  t h e  
burning su r f ace  at close range (less than +to-8 f e e t )  because t h e  high 
ve loc i ty  stream may cause sp lash ing  and/or s c a t t e r i n g  of t he  burning ma te r i a l .  

(4 Ven t i l a t e  t h e  c a n p a r t m n t  promptly a f t e r  successfu l ly  
ex t inguish ing  t h e  f i r e  to  reduce t h e  gaseous combustion and gases  produced by 
thermal decomposition. 

h . Inspec t ion ,  Eydrostat ic Tes t  and Li fe  Limits.  Recormended procedures  
f o r  the  inspec t ion ,  hydros t a t i c  test and l i f e  l i m i t s  of pressure  c y l i n d e r s  are 
ou t l i ned  i n  P a r t  173, Chapter 1, Subparts  R, and G of CFR 4 9 c u r r e n t l y  i n  
e f f e c t  . .See CFR 4 9,  Pa r t  173.306(c) (5) regard ing  retest i n t e r v a l s  f o r  f i r e  
ex t inguishers .  

M. C.  Beard 
Director  of Airworthiness 
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FIGURE 1. NCKGR?@H 
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NOTE: Due to the effect  of C02 on human respiration ra te ,  the - 
allowable C02 would be reduoed by a factor of s ix  from 
t h e  armunt allowed by the C02 nomograph t o  r e d u e  changes 
i n  h m n  respiration ra tes  (Ref. Paragraph 8f (5)  of this AC) . 
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